Abstract: La 0.7 Ce 0.3 MnO 3 is a relatively new addition in the family of colossal magnetoresistive manganites where the cerium ion is believed to be in the Ce 4+ state. In this paper we report an extensive study the magnetotransport properties of laser ablated La 0.7 Ce 0.3 MnO 3 films on LaAlO 3 with variation in ambient oxygen pressure during growth and film thickness. We observe that the transport and magnetic properties of the film depend on the interplay between oxygen pressure, surface morphology, film thickness and epitaxial strain. The films were characterized by x-ray diffraction on a 4-circle x-ray goniometer. We observe an increase in the metal-insulator transition temperature with decreasing oxygen pressure. This is in direct contrast with the oxygen pressure dependence of La 0.7 Ca 0.3 MnO 3 films suggesting the electron doped nature of the La 0.7 Ce 0.3 MnO 3 system. With decreasing film thickness we observe an increase in the metal-insulator transition temperature. This is associated with a compression of the unit cell in the a-b plane due to epitaxial strain. When the system is co-doped with 50% Ca at the Ce site the system (La 0.7 Ca 0.15 Ce 0.15 MnO 3 ) is driven into a insulating state suggesting that the electrons generated by Ce 4+ is compensated by the holes generated by Ca 2+ valence thus making the average valence at the rare-earth site 3+ as in the parent material LaMnO 3 .
I. Introduction
Hole doped rare-earth manganites of the form RMnO 3 (R = rare-earth) have attracted a lot of attention in recent times due their interesting magnetotransport properties arising from spin charge coupling. The parent material is a charge transfer insulator 1 This compound goes into an insulating state when the film is grown at 100mTorr oxygen pressure suggesting that the electrons generated by Ce 4+ compensate the holes generated by Ca
2+
. Finally, we study the effect epitaxial strain on the metal-insulator transition temperature (T p ) by varying the film thickness.
II. Experiment
Films of La 0. film is more homogeneous in terms of its oxygen stoichiometry due to the high oxygen affinity of cerium. This robustness of the metal-insulator transition might be advantageous from the application point of view where a sharp metal-insulator transition and a large temperature coefficient of resistivity is desirable, for example, in the case of bolometric application of perovskite manganite films 13, 14 .
B. The effect of epitaxial strain on the metal-insulator transition (T p ) and magnetoresistance:
In order to study the effect of epitaxial strain on the transport properties of this material we synthesized films in of varying thickness in the range 500-3200 ?. For the thinnest film the thickness was estimated from the deposition time. The substrate temperature was kept at 760 0 C and the ambient oxygen pressure was kept at 400mTorr during growth. These values were chosen since grain size and surface morphology was best for these parameters. In order to understand this phenomenon we measured the lattice constant of the 4 films using X-ray diffraction on a 4-circle high resolution X-ray goniometer. The lattice constants along with the cell volume a T p for films of various thickness are summarized in Table I . There is a gradual compression in the in-plane (a-b) lattice constants with decreasing thickness associated with a expansion in the c-axis lattice parameter. This is understandable since the pseudo-cubic lattice parameter of LaAlO 3 is smaller than the pseudo-cubic lattice parameters of La 0.7 Ce 0.3 MnO 3 . To understand the increase in T p with decrease in thickness we note that T p in the bulk compound increases with applied pressure 15 . It has been shown that T p (and T c ) in doped manganites is governed by by the bandwidth (W) of the e g band and is given by the semi empirical formula 
